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7KHYDOXHRIWKHFRQYHFWLRQFRHIILFLHQW FRQVLGHUHGLVRIDLU 7KLVFRHIILFLHQWDIIHFWVWKHRXWSXWWHPSHUDWXUH$ORZHU
FRHIILFLHQWLQFUHDVHVWKHRXWSXWWHPSHUDWXUHRIWKHPRGHO$VDUHVXOW WKHERWWRPVXUIDFHRIWKHZRUNSLHFHLVDOVR
WUHDWHGDVDFRQYHFWLRQVXUIDFHIRUPRGHOLQJFRQGXFWLRQORVVHV%HFDXVHWKHSHUFHQWDJHRIKHDWORVWGXHWRUDGLDWLRQ
LVORZUDGLDWLRQKHDWORVVHVDUHLJQRUHG$QLQLWLDOWHPSHUDWXUHRI&LVDSSOLHGRQWKHPRGHO7KHZRUNSLHFHLV
WKHQIL[HGE\FODPSLQJHDFKSODWH
7KH FODPSHG SRUWLRQV RI WKH SODWHV DUH FRQVWUDLQHG LQ DOO GLUHFWLRQV $OO ERWWRP QRGHV RI WKH ZRUNSLHFH DUH
FRQVWUDLQHG LQ WKH SHUSHQGLFXODU ³= GLUHFWLRQ´ WR SUHWHQG VXSSRUW DW WKH ERWWRP RI WKH SODWHV $ QXPHULFDO
VLPXODWLRQ RI WKH ZHOGLQJ LQGXFHG WHPSHUDWXUH ILHOG DQG FRUUHVSRQGLQJ GLVWRUWLRQV KHOSV WR LQYHVWLJDWH WKH KHDW
HIIHFWVRIZHOGLQJDQG WRRSWLPL]HWKHTXDOLW\RIZHOGHGSDUWV LQWKHORQJUXQ'XHWRWKHFRPSOH[LW\RIWKHZHOGLQJ
SURFHVVLWVHOIWKHPDWHULDOSURSHUW\GDWDIRUWKHVLPXODWLRQKDVWREHWHPSHUDWXUHDQGSKDVHGHSHQGHQW
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 $QDO\VLVYLVXDOL]DWLRQDQG LQWHUSUHWDWLRQ
)LJXUH 0LFURVWUXFWXUDOFKDQJHVLQEHDGRQSODWHZHOGLQJ
7KHUHVXOWREWDLQHGIURPWKHPLFURVWUXFWXUDOVWXG\LVVKRZQLQWKHWDEOHIRUGLIIHUHQWSDVVHV$VZHLQFUHDVHWKH
QXPEHURISDVVHV WKHKHDW LQSXWJHQHUDWHGJHWVPRUHDQGPRUHKHQFH WKHKHDWDIIHFWHG]RQHVSUHDGVPRUH7KHVH
PLFURVWUXFWXUDO FKDQJHV KDYH EHHQ VKRZQ LQ )LJXUHV  7KH EOXH FRORXU UHSUHVHQWV WKH DWPRVSKHUH WHPSHUDWXUH
ZKLFKLVJLYHQLQWKHDQDO\VLV 7KHKHDWDIIHFWHGDUHDRIWKHSODWHLVVKRZQLQ)LJXUH 'LIIHUHQWZHOGLQJVHTXHQFH
DIIHFWV WKH PLFURVWUXFWXUH RI ZHOG PHWDO $V WKH QXPEHU RI SDVVHV FDUULHG RQH RYHU DQRWKHU WKH JUDLQ VL]H RI
PLFURVWUXFWXUHVHHPVGLIIHUHQWIURPRQHSRLQWWRDQRWKHUSRLQW
7KH)LJXUHDERYHVKRZVWKHPLFURVWUXFWXUHRIEDVHPHWDOZKHUHWKHFKDQJHLQJUDLQVL]HLVQHJOLJLEOHWKH+$=
UHJLRQVKRZVDQLQFUHDVHLQJUDLQVL]HGXHWRKHDWLQSXWGXULQJZHOGLQJDQGILQDOO\WKHZHOGEHDGUHJLRQVKRZVWKH
FDVWLQJ SOXV FROXPQDU VWUXFWXUH 7KLV SURYHV WKH VLPLODULW\ EHWZHHQ WKH DQDO\VLV UHVXOWV IURP $16<6 DQG WKH
PLFURVWUXFWXUDO VWXG\7KHKHDWDIIHFWHG]RQH LVPHDVXUHG IURP VRIWZDUHE\PHDVXULQJQRGH WRQRGH WHPSHUDWXUH
FKDQJHDQGLVWKHQFRPSDUHGZLWKWKHPLFURVWUXFWXUDOUHVXOWVLOOXVWUDWHGLQ7DEOH 
7DEOH &RPSDULVRQRI+HDW$IIHFWHG=RQHV
:HOGLQJ6DPSOH +$=REWDLQHGLQPLFURVWUXFWXUDOVWXG\PP +$=REWDLQHGLQ$16<6DQDO\VLVPP
:6  
:6  
:6  
)RUVWUHVVDQDO\VLVWKHHOHPHQWW\SHZDVVZLWFKHGIURPWKHUPDOWRVWUXFWXUDOW\SH)XUWKHUWKHSK\VLFDOSURSHUWLHV
RI816DQGILOOHUPHWDO$:6(/ZDV HQWHUHG LQWRWKHPDWHULDOPRGHO6LPLODUO\WKHHIIHFWRIQXPEHURI
SDVVHVRQWKHWHQVLOHSURSHUWLHVRI)66ZDVVWXGLHGE\SHUIRUPLQJWHQVLOHWHVWVRQWKHZHOGHGVDPSOHV7KHYDULDWLRQ
LQWKHWHQVLOHVWUHQJWKRIWKHVWHHOVZLWKQXPEHURISDVVHVLVVKRZQLQWDEOH
,WFDQEHVHHQWKDWWKHUHLVDVLJQLILFDQWUHGXFWLRQLQWHQVLOHVWUHQJWKZLWKLQFUHDVLQJQXPEHURISDVVHV 7UDQVYHUVH
WHQVLOH SURSHUWLHV VXFK DV \LHOG VWUHQJWK WHQVLOH VWUHQJWK DQG SHUFHQWDJH RI HORQJDWLRQ ZHUH HYDOXDWHG ,Q HDFK
FRQGLWLRQWKUHHVSHFLPHQVZHUHWHVWHGDQGWKHDYHUDJHRIUHVXOWVLVSUHVHQWHG 7KHYDOXHVRID[LDOUHVLGXDOVWUHVVHV
FDOFXODWHGE\WKHILQLWHHOHPHQWPHWKRGDUHFRPSDUHGZLWKWKHH[SHULPHQWVVKRZQLQ)LJXUH
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)LJXUH6WUHVVFRPSDULVRQJUDSK
)LJXUH7KHUPDO DQDO\VLVKHDWGLDJUDPRIEHDGRQSODWHZHOGLQJ
 &RQFOXVLRQV
$ FRPSUHKHQVLYHPRGHO RI WKHUPRPHFKDQLFDO EHKDYLRXU RI D ZHOG KDV EHHQ HVWDEOLVKHG DQG YDOLGDWHG XVLQJ
H[SHULPHQW 'XHWRLQKRPRJHQHRXVPDWHULDOGLPHQVLRQDOLQDFFXUDF\DQGIOXFWXDWLQJSURFHVVSDUDPHWHUVWKHUHLVD
SHUFHQWDJHHUURUEHWZHHQVLPXODWLRQDQGH[SHULPHQWVUHVXOWV %\FRPSDULQJ)(0DQDO\VLVZLWKH[SHULPHQWDOUHVXOWV
IRUPDWHULDO816ZHFRQFOXGHWKDW
x :LWKDQLQFUHDVHLQZHOGLQJSDVVHVWKHEHDGKHLJKWLQFUHDVHVGXHWRILOOHUPHWDOGHSRVLWLRQ
x 7KH KHDWDIIHFWHG]RQH LQFUHDVHVLQDVFHQGLQJRUGHUZLWKUHVSHFWWR:6:6	:6
x 7KHWHQVLOHVWUHQJWKRIPHWDOGHFUHDVHVDVZHLQFUHDVHWKHQXPEHURIZHOGSDVVHV
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7KH REWDLQHG LQIRUPDWLRQ IURP VLPXODWLRQ ZRUN FDQ EH XVHG DV D SODQQLQJ PHGLXP SULRU WR DFWXDO ZHOGLQJ
SURFHVV6LPXODWLRQRIZHOGLQJSUREOHPVUHTXLUHV LPSRUWDQWFRPSXWHU UHVRXUFHV DQG LVYHU\ WLPHFRQVXPLQJ7KH
IXOO YDOLGDWLRQ RI WKH PRGHO FDQ EH GRQH XVLQJ D VXEV\VWHP PRGHO ZKHUH WKHUPDO DQG PHFKDQLFDO UHVSRQVH LV
YDOLGDWHGIRU DJLYHQILQLWHHOHPHQWPRGHO7KHUHDIWHUWKHPRGHOLVXVHGWRSUHGLFWWKHUHVSRQVHRIZKROHV\VWHPV
7KHYRQPLVHVVWUHVVSURYLGHVLQIRUPDWLRQDERXWWKHDUHDXQGHUKLJKVWUHVVDVDIIHFWHGE\WKHZHOGLQJ7KHVWUHVVHG
UHJLRQLVWKHVDPHDVIRUWKHKRRSVWUHVV
7KHDQDO\VLVRIZHOGLQJSURFHVVHVFRPSULVHVVHYHUDOEUDQFKHVRISK\VLFVDQGUHTXLUHVWKHFRXSOLQJRIGLIIHUHQW
PRGHOV DGGUHVVHG WR GHVFULEH WKH SKHQRPHQRORJLFDO EHKDYLRXU RI D V\VWHP %\ FRPSDULQJ WKHUPDO PRGHO ZLWK
H[SHULPHQWDO UHVXOWV FDQ SURYLGH D FRQVLVWHQW DQG JRRGPDWFK WHPSHUDWXUH KLVWRU\ ZLWK WKH PHDVXUHG GDWD 7KH
ZHOGLQJ VLPXODWLRQ FDQEHYLHZHG DV D VHTXHQWLDO FRXSOHG WKHUPRPHFKDQLFDO DQDO\VLV DQG WKH HOHPHQWELUWK DQG
GHDWKWHFKQLTXHZDVHPSOR\HGIRUWKHVLPXODWLRQRIILOOHUPHWDOGHSRVLWLRQ
7KHILQLWHHOHPHQWPHWKRGLVDQHIILFLHQWWHFKQLTXHLQDQDO\VLQJUHVLGXDOVWUHVVHVLQZHOGLQJSURFHVVHV0HVKLQJ
KDVYHU\LPSRUWDQWUROHLQDFKLHYLQJJRRGUHVXOWV)LQHPHVKLPSURYHVUHVXOWDQGYLFHDYHUVD'LVWRUWLRQVFDQDOVR
EHPHDVXUHG XVLQJ )(0 VRIWZDUH DQG FDQ EH FRPSDUHGZLWK WKH UHVXOWV DFKLHYHG E\ WKH QXPHULFDO PRGHO 7KH
DFFXPXODWHGKHDWKDVEHHQGLVWULEXWHGEHWZHHQWKHZHOGLQJVWUXFWXUHDQGWKHKHDWUHOHDVHGLQWRWKHVXUURXQGLQJVGXH
WRFRQYHFWLYHKHDWWUDQVIHU
$FNQRZOHGJHPHQW
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